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INVESTIGATION OF THE PERFORMANCE OF THE
70727 REED VALVE COMBUSTION CHAMBER WSING
THE 70862 FUEL SCREEN,

OBJECT:
r

1. The object of this investigation was to determins the relative
perfgrmance of the 70727 reed valve combustion chamber using the 70862
fuel screen,

SUMMARY s

2. The 70862 fuel screen is a steel cone with the surface per-

forated with holes. It was located in the front end of the chamver
., with the big end toward the rear.

3. The 70862 fuel screen was tested in an effort to improve the
performance of thﬂ- 70727 reed valve combustion chamber by promoting
pctter atoniiation of fuel and mixing with the air.

4. The 1nustigation was carried out with both the 1.060" dia-
meter and the 1.375" dlameter jeét nozzle sizes.

5. While use of the 70862 fuel screen promoted stesdier operation,
no improvement in perfordancs =g found.

CONCLUSIONS s
6. It is concluded thats
(a) Operation with ¢he 70862 fuel screen promotes
consecutive sycles more nearly alike, than without
the screen.

(b) No improvement in performance was found by use of

the fuel screei:.
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(c) The performance with the fuel screen was slightly }
inferior to the "no screen" i)orformance when t
using the 1,375%" jet nozzle., The difference
in performance with and without screen when | -
using the 1.06" jet nozsle was ‘negligible.

”~
[+ Y
et

Varying the injection nozszis tip distance from
the front of the combustion chamber over a range
of .75% to 1.75* did mot affect performance.

MOWD_ATION&
7. 1t is recomménded that:
(a) Additional fusl sorsen and fusl injection nozzle

design combinations be submitted for testing.

(b) Other methods of introduction of the air-fuel

for testing.

. ——— -

DRSCRIPTIONS.

A 8. Reference is made to Report No. 1097 entitled "Initial Test of

the Multi Reed Valve Combustion Chamber®, for a detailed description
. of the 70727 reed vaive combustion chamber.
9. Print No. 70862 on page 12 shows the construction of the fusl
screen, The sketch o_n'\page* 5 shows the lccation of this acresn
in the combustion chamber. '

10. & 60° spray angla Bosch injectior nozzle was used.
KETHOD OF msm

1i. Using tha 1.U60% diameter jet nossle, runs were made 900 cpm,
20 psi ram and about 95 1lb/hr fuel fiow. Both with and withcut the

fusl scresn, three injection nozzle tip distances from the front of
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the chamﬁer were tosted over a range of .75" to 1.75". This

distance (A) 18 shown on the sketch on page 5.

12. Using the 1.375" diameter jet nozzles, runs were made with

and without the fuel screen at 900 cpm, 20 psi ram and three fusl flows
from about 125 «to 190 1b/hr, An injection nozzle tip location of 1.25"
from the front of the chamber was used,

13. The report referred to in paragraph 8 and also Report No. 1056,
entitled vﬁeport on the Initial Test of the Rotary Sleeve Valve Com-
bustion Chamber® describe the test stand and the equipment used in the
subject tests, |
RES?LTS:

14, Resgults of the subject investigation are shown on the curves
on pages 6 through 1l. Data used is presented on prints of the
original data sheets which will be found in the Appendix of this report,

In addition, for the runs used, M,I.T. pressure-time indicator cards and
photographs of the c¢scilloscope diagrams taken with the Trimount electronic
pr;aaure pick-ups are shown on pages 13 through 26.

. 15. The curve MNo. 7@93, page 6 of thrust versus distance of the
injection nozzle tip from the chamber end shows that with or without the
use of the fuel screen, thrust remains practically constant over distances
of .75" to 1.75" from the chamber end at a given set of operating con-
"ditions. This data was taken while using the 1,060" diameter jet nozzle.

16. Curves No. 7464 thrcugh 7468, pages 7 through 11 show compara-
tive data taken on the 1.,375" Jet nozzls with and without the fuel acreen.

Over a range of fuel flows, operation without the fuel screen produced

both higher thrust and higher specific thrust.
4
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1{7. Referring to the M.I,T. pressure time indicator cards for run
751 on page 22 and run 754 "n page 25 , which were taken respectively
with and without the fuel screen at the same conditions , 1t can be sesn
that the card taken for run 751 has somev;hat more scattered points than
run 754 b;cauae of the unsteadier operation. This condition is more
svident when obaérving the oscilloscope diagrams.for runs Nos. 752 and
755 ( Page i3 ) which were taken with &nd without the fuel screen.
DISCUSSIONs

18, Tests of the 70862 fuel screens were restricted in scope since
60° was the widest spray angle obtainable -with the fuel injection nozzles
on hand, It is bellevad that this angle was too small to cause the fuel
to impinge on the fuel screen when in use. To properly evaluate the
performance with fuel impinging on the fuel scxv'eep‘ in an attempt at better
fuel stomization and mixture witi: the air, the fuel screen and the fuel
injection nozsle designs should be salected in combination to ensure that
fuel impingement on the screen occurs.

19. Judging by tests so far conducted investigation of other means
of introduction of the air fuel mixture into the combustion chamber are

imperative if any appreciable operaticnal improvement is to be gained.
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